National General Energy Plan of Indonesia 2017 (RUEN 2017) stated that dimethyl ether (DME) is appointed as a blending of LPG to reduce LPG imports. DME can be made with two reaction pathways, namely direct synthesis and indirect synthesis. The objective of this study was to determine the effect of pressure and syngas composition on the direct synthesis of DME using dual fixed bed catalyst. The research was carried out with two types of catalyst: M-xxx as a commercial catalyst for methanol synthesis and γ-Al2O3 as catalyst for dehydration of methanol to DME. The later was prepared in our Laboratory of Chemical Reaction Engineering and Catalysis, ITB. The dual catalyst experiment was carried out at 5 and 7 bars, and a fixed temperature of 240 o C. The mass ratio of the M-xxx to γ-Al2O3, so-called M/D ratios, were varied from 1/9 to 9/1. Two type of syngas were used, i.e. SA containing only H2 and CO with a SN of 2,3 and SB containing 4% CO2 with SN of 1,8. The dual bed with a M/D ratio of 1/4 gave a CO conversion up to 62% at 5 bars and 240 o C (SA). As pressure increased, the conversion of CO and H2 increases to 85% and 83% at 7 bar and 240 o C (SA). The presence of CO2 (SB) decreases catalyst activity, as indicated by the decrease in conversion of CO and H2 to 56% and 54%, at 7 bar and 240 o C.
INTRODUCTION DME (dimethyl ether, CH3OCH3) has been known as an environmentfriendly fuel. DME can be liquefied at a pressure of about 6 atm (in room temperature) or at a temperature of about -25 o C (in an atmospheric pressure), so it can be stored or distributed like LPG. Based on the aforementioned reason, DME will be used as partial substitution of DME in Indonesia. DME has a high cetane number in the range of 55-60, which is higher than diesel fuel (40-55). Thus, it is also interested for substitution of diesel fuel (Akarmazyan et al., 2014) .
The DME synthesis involves several reactions, as shown in Eqs. 1-6 (Cai, 2015) . dehydration of methanol to DME. The direct synthesis in this study was conducted at a pressure below 10 bar, instead of 20 bar or more (Cai, 2015) .
The use of a lower reaction pressure was intended for developing an appropriate small-scale processing unit for biomass to DME. The objective of this study is to determine the effects of pressure and syngas composition on the performance of a direct synthesis DME reaction system. The direct synthesis of DME was carried out using a stainless-steel tubular reactor (ID 3 cm, see Fig. 1 ). In The experiment was done in three steps ( Fig. 2 As predicted, the dual bed with M/D ratio of 1/4 gave higher CO conversion than that of 1/1, as presented in Figure 6 .a and Figure 6 .b.
Similar trends for the H2 conversion were also observed (Fig. 7) . These results might indicate that the rate of dehydration was lower than that of methanol synthesis. Therefore, a study has to be conducted to improve the activity of dehydration catalyst
Although the pressure variation were only 5 and 7 bar, an increase in pressure resulted in higher conversions of CO ( Fig. 6 ) and that of H2 (Fig. 7) . These results are presented in Figure 8 .
The conversion of CO2 seemed to be affected by the pressure of the reaction, in which a lower pressure resulted on a higher conversion of CO2. In addition to that, CO2 conversion were also affected by the M/D ratio. Aisyah Ardy, Jenny Rizkiana, Melia L. Gunawan, and Herri Susanto 45 presented Fig. 9 ). Since the generation of CO2 was more significant in the synthesis with a pressure of 5 rather than 7 bar, the direct synthesis of DME (Eq. 6) seemed to be more profound than the shift reaction (Eq. 5).
Remarkably, the generation of CO2 was also affected by the M/D ratio. The lower the M/D ratio, the higher the CO2 generation.
To provide an overview on the yield of DME, a thermodynamic simulation has been done. Based on this simulation using gas models with a H2 /CO mol ratio of 2.32, the conversion of CO (Figure 10.a) 
